Abstract. The focus of the paper is the evaluation of the financial health of selected public service providers. As part of the research we used a specially designed model of balance-sheet analysis for BAMF municipal companies. Used on a sample of 14 regional providers of emergency medical services in the Czech Republic from 2010-2014, we assessed the level and variability of the aggregate financial health indicator BAMF and its components, five sub-indicators. It turns out that the financial health of these subjects, although displaying significant similarities are not free of extreme values that in practice require more attention, or more precisely, deeper analysis. The authors conclude that the model is relatively easy to apply in practice and can contribute to the better financial health management of public sector bodies. At the same time, the BAMF model can be considered an addition to the theory of financial analysis.
Introduction
The financial health of individual economic entities in the private sector has stood in the long-term at the forefront of financial managers' attention. There are a variety of approaches to the assessment, starting with the use of partial indicators that monitor various aspects of financial management all the way to complex models, which were critically evaluated in terms of the methods used by Balcaen and Ooghe (2006) . It is understandable that the assessment of the financial health of subjects operating within the private for-profit sector, but also state enterprises operating on a profit basis is associated with the assessment of their growth (Gordon 1959; Andrés Alonso et al. 2005) . Often, however, it is advisable to combine the application of complex models with a sensitivity analysis as there is a certain degree of uncertainty contained within the data that enter the discount models (Booth 2007) . Among the most famous authors of complex models certainly belong Altman (2002) , Taffler (1982) and Tamari (1966) .
The models are similar in their attempt to predict the threat of a company's bankruptcy, but they vary in the methodology used. E. I. Altman was the one who showed an exceptional ability in modifying models; the publication of his first model is dated 1968 (Altman 1968) and the last, which was inspired by Enron and WorldCom, is from 2002 (Altman 2002) . However, there are also models that tend to differentiate businesses according to the sector to which they belong (Neumaierova, Neumaier 1995) , in order to refine the interpretation of the results with regard to the sectoral differentiation of some financial analysis indicators (Kraftová, Sustrova 2010; Kubenka, Kralova 2013) ; or there are hierarchical models that allow partial results as well as the final result to be easily interpreted thanks to the selected reference value at each stage of the hierarchy (Doucha 1996) .
On the other hand, the public sector providing pure and mixed public goods constitutes the producers who operate on a non-profit basis, linked to public budgets and characterized by non-excludable economic specifics (Jackson, Brown 2003) . Specialists from both practice and academia have also paid considerable attention to the management of the public sector, especially its effectiveness, fairness, quality and innovation, especially since the beginning of the new millennium, and from different points of view (Kouzmin et al. 1999; Marianov, Taborga 2001; Borins 2001; Bovaird, Loffler 2003; Sullivan, Gillanders 2005; Mastalka, Saldova 2015) . At the same time there are various approaches and methods used, e.g. multi-attribute benchmarking for evaluating the financial health of local governments (Galariotis et al. 2015; Halaskova, M., Halaskova, R. 2014) ; Data Envelopment Analysis to assess the performance in the area of public health (Foo et al. 2015) or Weighted Proximity Prestige index for the assessment of resource allocation and structure of the service providers network (Wang et al. 2014) .
However, models that assess the financial health of individual producers of public goods are not widespread, while the models designed for for-profit businesses are not easily transferable to this sector. The authors failed to find literature that would contain a model for assessing the financial health of municipal companies. Therefore, their work began to deal with the construction of such a model. The first attempt was a simple classification model inspired by Kralicek Quick Test (Mrkvicka 2006) , but it turned out that although this simple model evaluates financial health, it is worse at showing possible ways of improvement (Kraftová 2002) . Another of the models designed specifically for entities, producers of public sector services is the BAMF model (balance-sheet 1 analysis of municipal companies), which was mainly inspired by the Doucha balancing model (Doucha 1996) . The BAMF model, however, respects the non-profitability characteristics of public goods producers, meeting the requirements for purposefulness, applicability and information effectiveness (Kraftová 2002) . At the same time the BAMF model has undergone some development. Its original version from 2002 has been improved in order to emphasize, from the perspective of the public sector, the more significant and potentially risky areas of financial analysis (Kraftová 2007) .
BAMF model applicability was initially verified on the industry-diverse sample of municipal companies. This paper presents its application on a single type, namely the organizations of emergency medical services. One reason for this choice is the discussion started in Czech professional circles over the efficiency of financial expenditure of emergency medical services. Other aspects of this problem are uncovered by Daler (2016) . It is understandable that in a situation where the resources for securing public services in the area of social and healthcare are increasingly scarce, it is necessary to pay more attention to the financial health of the care providers, including the providers of emergency medical services. Both founders and providers should have a relatively easy tool for monitoring the status and deviations from the "norm". The aim of the paper is to assess the applicability of the BAMF model for this purpose on a segment of ambulance providers in the Czech Republic and to verify the following hypotheses: i) emergency medical services providers in the Czech Republic demonstrate financial health as measured by the aggregate BAMF indicator; ii) the variability of this aggregate financial health indicator is low; iii) the variability of each sub-indicator is also low.
Emergency medical service as a type of public sector entity
According to Act No. 374/2011 (CR 2011 , an emergency medical service is a health service "that provides, based on an emergency call, pre-hospital emergency care to people with severe health or an immediate threat to life". An important attribute of its operation is to ensure the preparedness to provide this service in dealing with emergencies and crisis situations. The emergency medical service is one of three basic components of the Integrated Rescue System (together with the Fire and Rescue Service and the Czech Police). But it is the only one, which is built on a regional basis in the sense that its founder is always a relevant regional self-governing unit, a region. An important parameter of the emergency medical service is its availability, the importance of which, in terms of quality and effectiveness, is discussed by Janosikova et al. (2015) . The organizational structure of each provider of this medical service, reflected in the planned coverage of the region, is subject to the parameter of availability (outbound bases with ground teams and in eight cases also with air teams).
Regional emergency medical services are contributory organizations with multi-source funding. The largest part is taken up by the payment of professional healthcare according to the list of medical treatments that have point values assigned to them by health insurance companies on a contractual basis; operating costs that cannot be paid by health insurance are covered by contributions from the founder, the region; investment costs are usually also covered by donations from the founder, the region. In addition, non-investment subsidies are provided from the state budget to finance the preparedness of these entities to deal with emergencies and crisis situations. In this way, the state, which imposes a legal obligation, contributes financially to the creation of conditions for its fulfilment.
Founders of the emergency medical services, regions, allow the providers to run, in addition to their main activity (on a non-profit basis) also an ancillary activity, i.e. an economic activity on a for-profit basis, but in reality, this economic activity is not carried out (this finding is important for the modification of the model that evaluates financial health). The fact that in the Czech Republic there are (in line with the number of regions) fourteen entities of the same kind, allows, apart from the actual assessment of the financial health of individual regional emergency medical services, also their comparison, or the application of a type of benchlearning in practice in this area.
Regional distribution of emergency medical services providers can be described using relevant indicators, which include both parameters that influence the degree of a need for appropriate health services: the number of inhabitants in the region and its area; and parameters that represent the material-technical, organizational, professional, and financial resources necessary to fulfil this need.
Research methodology: the BAMF model
In order to assess the financial health of individual emergency medical service providers in the Czech Republic and to subsequently carry out their comparison, the abovementioned BAMF model was used, as modified in 2007 (Kraftová 2007 ).
The BAMF model is based on the concept of balance-sheet analysis while at the same time it takes into account the specifics of the producers of public goods, who can be described as municipal companies. The model is simple enough and to some extent even flexible. The basic assumptions of the BAMF model include:
-The included indicators are generally positively assessed in terms of their growth tendency. -The indicators are set up in such a way that their optimum value is around "1" (i.e. reference value). -The model does not take into account the significance of each indicator; the overall result is a simple arithmetic average. -The BAMF model only uses financial statements data, i.e. statement of financial position and statement of financial performance data. For the calculation of an indicator it is necessary to have the data from the current and previous periods available (for the indicator of activity, simplified averages of opening and closing balances, and for the calculation of an increase in revenues and expenses in one of the indicators for profitability, the yield variator). -The model has been designed for municipal companies and modified depending on whether they carry out complementary activity or not.
The BAMF model from 2007 includes financial analyses, which (according to experience and control calculations made by the authors) best capture the specifics of municipal companies, namely liquidity and activity, their links to the evaluation of results, cash flow management; (for example, the area of financing often used in the profit sector is inappropriate, and specifically with regard to the rules laid down for non-profit municipal companies); autarchy is also used, in which a priori contemplated balance of revenues and expenses of non-profit companies is embedded; performance, which evaluates the de facto structure of added value as a more appropriate indicator than net income in this case. Looking at the dynamics or the sensitivity of revenues in relation to cost development is enabled by a yield variator. And given that municipal companies can carry out ancillary profitable economic activities with the consent of the founder, a specific indicator of profitability is also included for these cases. It is designed to indicate the competence of a municipal company to cover loss from the main activity with its profit from ancillary business activities, which is a generally applicable rule (in the text below, the indicators are described in more detail) 2 .
The basic form of the BAMF model designed for entities who carry out profitable ancillary economic activity (BAMF*) is captured by formula (2), for entities who do not carry out such an activity (BAMF) by formula (3). * BAMF ; 6
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where: Li -liquidity; Ac -activity; Au -autarchy; Pe -performance; Vy -yield variator; Pr -profitability.
The BAMF model evaluates not only traditionally analyzed areas and financial analysis indicators (Li, Ac), but also areas or indicators not included in the traditional concept of financial analysis, but crucial for municipal companies (Au, Pe, Vy, Pr).
Swift (quick) liquidity 3 marked with Li, see formula (4), should be around a value of 1, which presents a balance between current receivables and current payables. A quick liquidity value below one indicates that there is a danger of insolvency, a value of the indicator that exceeds the value of one means that funds are ineffectively tied up in cash and receivables, which "lie fallow" and do not increase their value by being repeatedly used in the production process.
where: FA -financial assets; CR -current receivables; CP -current payables.
The activity area is represented by an indicator that detects the degree of consistency between receivables due dates and payables due dates, in relation to revenues and expenses, marked with Ac, see formula (5). The indicator includes only current assets and liabilities with respect to benchmarking with an annual cumulative value of revenues, or expenses. A value of around 1 represents an equilibrium situation between the two turnaround periods. A value that is considerably higher than 1 represents a situation where the municipal company's receivables have a much longer due date period and in relation to the level of revenues they exceed the due date period of the company's payables related to a particular level of expenses. A municipal company should manage this area towards reducing the due dates of their receivables and conversely extending the due dates of their payables. The opposite situation indicates that a municipal company has room for extending their receivables due dates without directly threatening its solvency.
where: ACR -average current receivables; R -revenue; ACP -average current payables; E -expenses.
Autarchy (a measure of autarchy Au) reflects the degree of self-sufficiency for a municipal company. When evaluating the degree of autarchy it is necessary to consider two conditions, or premises, which (if not met) complicate the evaluation of these modified profitability indicators. They are: the premise that demand is fully saturated by supply and the premise that there is no private company that would need less input for the same level of output. Depending on the data used, autarchy can be assessed either on a revenue-expense basis or on an income-expenditure basis. Autarchy enters the BAMF model on the revenue-expenses basis from the main activity of municipal companies, see formula (6).
where: R -revenue; E-expenses.
Profitability as a measure of effectiveness is one of the traditional indicators in the financial analysis of private profitable companies. In terms of municipal companies, however, it justifiably represents one of the most debated issues. Profit as such is not the reason why these companies are in operation. To calculate a profit in the concept of cost-benefit analysis is only meaningful, given the practical and methodological difficulties, during systemic or innovative changes, or large projects, but not within the context of operational management (Beria at al. 2012; Gwee at al. 2011) . It is also important to realize that municipal companies also carry out so-called ancillary economic activity alongside their main activity. The objectives of both types of activities differ in terms of profitability. The objective of the main activity is to balance revenues and expenses, whereas the objective of the ancillary economic activity is profit. Therefore, the BAMF model includes three indicators linked with profitability that are designed with regard to the specifics of municipal companies.
An indicator supporting the assessment of profitability, or rather the performance side of efficiency is the performance indicator, marked with Pe, see formula (7). This indicator is based on the general concept of added value as a "value added through processing". The accounting added value is calculated as the sum of sales margins and outputs reduced by inputs. In the accounting of municipal companies, among which contributory organizations belong as the most common legal form in the Czech Republic, the added value is determined as the total revenue (including operating subsidies) reduced by expenses posted to account groups 50 and 51. Personnel costs are covered by account group 52, depreciation represented by the amount posted to account 551 (CR 2009). The structure of this sub-indicator is based on the consideration that includes the elements into which the added value breaks down, i.e. a newly created value allocated to the personnel of the entity (personnel costs), to lenders (interest), to the state (taxes) and to the entity itself (profit and depreciation accounted for as part of the generated profit).
Since we talk about a non-profit organization, which typically does not take a loan and which is exempt from income taxes, the amount of added value in terms of personnel costs and depreciation, i.e. Pe = 1, is "sufficient" when assessing the solvency.
where: VA -value added; PC -personnel costs; D -depreciation.
Another indicator of profitability evaluates the relationship between the dynamics of income and expenses. It is the so-called yield variator, here marked with Vy, see formula (8). The yield variator represents the ratio of a relative increase in revenues in the current period and a relative increase in expenses in the current period. If revenues grow as fast as expenses, then the indicator value is equal to 1. If revenues grow faster than expenses then the value will be greater than 1 and vice versa. In case of rising expenses and declining revenues we talk about a negative situation; the resulting negative value is then rightly included in the overall evaluation. The situation where revenues grow and at the same time expenses decrease is considered extraordinary. And again (as indeed is the case with every anomaly and negative value of any sub-indicator in the model) the results should be interpreted and the interpretation then becomes part of the overall solvency evaluation of the respective municipal company.
where: R -revenue; E -expenses.
For the evaluation of the profitability of municipal companies that implemented ancillary economic activity in addition to their main activity we use an indicator marked with Pr, see formula (9). The loss is reported in absolute value. The ratio of the profit from the ancillary activity and loss from the main activity is increased by 1 with respect to the BAMF model concept. According to past experience it is possible to disregard an alteration of cases where profit from the ancillary activity covers loss from the main activity by more than 100%. These are not common cases, and if they occur, then the overall effect on the solvency indicator is not excessive. A loss from an ancillary activity is not taken into account as ancillary activities should not be loss-making (for the completeness of the model this indicator is also mentioned, but due to the lack of economic activities it is not applied to the financial health analysis of emergency medical services providers).
where: PAA -profit from an ancillary activity; LMA -loss from the main activity.
The evaluation was carried out for 14 regional providers of emergency medical services for the period of 2010-2014, i.e. five years. It is based on 336 values for sub-indicators.
For one year, due to the lack of data, the activity indicator was not evaluated; the aggregate BAMF indicator then took this fact into consideration.
Confirmation of the hypotheses is associated by authors to the fulfilment of the following conditions: -for the hypothesis i) "providers of emergency medical services in the Czech Republic demonstrate financial health as measured by the aggregate BAMF indicator", it is necessary that the aggregate BAMF indicator does not deviate from the reference value 1 by more than 0.5, i.e. it falls into the tolerance interval of <-0.5; 1.5>, both on average during the reporting period and also in each year for each provider; -for the hypothesis ii) "variability of the aggregate financial health indicator is low" it is assumed that the coefficient of variation in each year does not exceed 20%; -for the hypothesis iii) "variability of each sub-indicator is also low" this applies by analogy, i.e. coefficient of variation in each year does not exceed 20%.
(The level of 20% was selected both with regard to the existing experience from a similar type of analyses where the variation coefficient takes positive values; secondly, it is the free use of the 5-point Likert scale).
In the presence of extreme values, which show as deviations exceeding ten times the reference value in the case of sub-indicators and five times for the aggregate indicator, the applicability of the model is tested in the variant that eliminates these extreme values.
Results and discussion
The results are divided into two parts simulating the management assessment of the situation. First, the overall results are assessed, i.e. the aggregate indicator, the BAMF model output, its level and variability. Consequently, the focus is on the results of the sub-indicators comparing their level and their variability in different years and among various providers. The occurrence of extreme values leads to the analysis of their causes.
The overall result: the level and variability
In terms of the level of achieved values of the aggregate financial health indicator there was a deviation observed in 4 cases out of 70: a positive deviation in two years in the Moravian-Silesian Region where the BAMF indicator reached the value of 1.53 in 2013, and even 1.90 in 2014; by contrast, in two regions negative values were reached, which in terms of the definition (five times the reference value) represent extreme values. They were the Hradec Kralove Region with a value of -6.09 in 2014 and the Karlovy Vary Region with a value of -13.04 in 2011. It is obvious that these cases require an analysis of the sub-indicators, or the data entered. Table 1 presents the chosen characteristics of a set of selected data with a focus on the measurement of variability. The table shows that the presence of extreme values leads to increased variability, which exceeds the limit required for the fulfilment of low variability assumption (in 2011, the coefficient of variation reached about 3,930%, in 2014, more than 276%); the extreme value of the Karlovy Vary Region in 2011 affects the average value of the set so much that it exceeds the tolerance interval specified for the assessment of individual providers. The elimination of outliers, however, leads to a result which indicates the low variability of the set. Thus, once again the need to analyze the causes of the observed extreme values comes to the fore. Source: Author's own work based on AZZS data (2015).
Partial results: the level and variability
The comparison of the values of individual sub-indicators brings to interesting results. When applying similar tolerance limits as for the overall BAMF indicator, the liquidity indicator diverges in a positive direction, which means that the value of the aggregate BAMF indicator usually improves. We talk about 44 cases out of 70, but these are not extreme values according to the set limit. At the same time, three regional providers, from Olomouc, Zlin, and the Hradec Kralove Region, do not exceed the defined tolerance interval in any of the monitored years. Indicators of activity, autarchy, and performance show no extreme values and they exceed the defined tolerance interval only rarely: in the case of the activity indicator in 4 cases out of 56; autarchy and performance indicators always moved within the tolerance interval and looking at the minimum and maximum values listed in Table 2 , a considerable proximity to the reference value is apparent. However, it should be noted that the activity indicator usually reached values below the reference value "1", i.e. decreased the value of the aggregate BAMF indicator.
It appears that the problematic indicator, which displays extreme values, is the yield variator. Although it exceeded the tolerance interval, which had been set for the aggregate indicator, only in 8 cases out of 70 (three of which are recognized as maximum values and three as minimum values in separate years in Table 3 ), two of them are extreme values, which significantly exceeded the defined limit of ten times the reference value. A closer look at the financial data reveals that in the case of the Karlovy Vary Region provider the yield variator reached -70.2386 in 2011, which was due to a decline in revenue by about 4.5 percentage points, caused by the lower contribution from the founder and lower other income, which even higher revenues from health insurance companies, compared with the previous year, did not manage to eliminate; at the same time there was a slight increase in overall expenses (by about 0.07 percentage points), caused mainly by higher expenses for fuel and purchased services. In the case of the Hradec Kralove Region provider the yield variator value was at -34.4505, which was due to a very rare occurrence, namely, a slight increase in revenues by about 0.5 percentage points and at the same time a reduction in expenses; although only by 0.015 percentage points, the variator, which was designed as a form of sensitivity indicator, clearly pointed to this relative change in the value of compared indicators. Source: Author's own work based on AZZS data (2015). The variability evaluation of the BAMF model sub-indicators using the coefficient of variation indicates low variability in autarchy and performance indicators. In the case of the other three indicators this assumption has not been confirmed. The coefficient of liquidity variation was around 34 to 44%, the coefficient of variation of activity ranging from about 20 to 33%; and even though we took into account the yield variator indicator without outliers the variation coefficient in this case still did not display low variability, as the variation coefficient of the selected values, although ranging from about 12, almost reached 51%.
Conclusions
The emergency medical service represents a specific public product, the cost of which is determined not only by the actual supply of the service, but also by ensuring that the service is available at all times. An important part of effectiveness management in this area is to ensure the financial health of emergency medical service providers, which is organized on a regional basis in the Czech Republic, allowing us to verify the applicability of tools designed for the assessment of financial health through comparisons in time; but also on location, or rather comparing the results of the individual providers of this public service.
As part of this research we evaluated the applicability of the BAMF model as a composite aggregate indicator, consisting of five sub-indicators, whose design takes into account the specifics of public goods producers, or rather public sector entities that can be characterized as municipal companies, representing an original approach to this issue.
Taking into account the results of the research we can say that the BAMF model is applicable and, thanks to its two-level structure it also satisfies the requirement of managerial practice. From the aggregate results, which indicate potential problems, we can proceed to partial results, which reveal problem areas, and if the deviation turns out to be important, then it is necessary to perform a deeper analysis of the causes of these deviations using a detailed look at the financial data and the related sources of information.
In terms of this research the comparability of results was also important. The tested hypotheses concerned deviations from the tolerance interval linked to the model reference value. The application of the BAMF model proved that it is easy to find the causes of extreme values. Thanks to its relative simplicity the model makes partial modification possible without losing the interpretability of the results.
The fact that the variability of the aggregate BAMF indicator and its components did not prove to be low within the set limit (with the exception of autarchy and performance) indicates that there is a significant potential for benchlearning, which may be implemented within a group of emergency medical service providers, but also their founders, in order to increase their financial health and effectiveness.
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